SUMMARY Carcinoembryonic antigen (CEA), secretory component (SC), and epithelial IgA were traced by paired immunofluorescence staining in 102 large bowel carcinomas from 99 patients. The immunohistochemical results were evaluated semiquantitatively in relation to histological tumour grade, clinicopathological stage, and preoperative plasma CEA concentration. CEA expression was significantly increased (p < 0-05) in the following order: histologically normal colon mucosa, transitional mucosa adjacent to tumours, neoplastic epithelium; the reverse was true for the expression of SC and epithelial IgA (p < 0.01). CEA was significantly more abundant in the moderately and poorly differentiated tumours than in the well differentiated ones (p < 0.05), whereas the latter showed better expression of SC (p < 0-05) and epithelial IgA (p =-0-06). In the transitional mucosa, CEA staining tended to be inversely related to histological tumour grade, whereas SC and epithelial IgA were significantly better seen in this zone when the adjacent tumour was well differentiated than when it was moderately or poorly differentiated (p < 0.01). Furthermore, the expression of SC and epithelial IgA in the transitional mucosa decreased with increasing invasiveness of the tumours, whereas the opposite relation was indicated for CEA expression. Plasma CEA concentrations were not clearly correlated with histological tumour grade, but the localised well differentiated tumours tended to be associated with lower levels than the localised moderately differentiated ones (p-0.06). Moreover, the latter variety was associated with lower plasma CEA concentrations than disseminated tumours of comparable differentiation (p < 0.01). 
The malignant potential of large bowel carcinomas has up till now been predicted on the basis of pathological staging and histopathological grading.' In addition, pre-and postoperative measurements of carcinoembryonic antigen (CEA) in Immediately after resection, the tissue material was transported in ice-cold phosphate-buffered saline (PBS) (0.01 M phosphate buffer, pH 7-6, containing 0-15 M NaCI) to the laboratory where the macroscopic examination was done, and appropriate tissue samples were excised for immunohistochemistry. All samples were placed in cold 96% ethanol and processed for paraffin embedding as detailed elsewhere.7 HISTOPATHOLOGICAL GRADING Serial sections were cut at 6 ,um. The first section in every series was stained for histopathological evaluation with a trichrome routine method combining haematoxylin, azofloxine, and saffron (HAS).8 After randomisation of these sections, the tumours were graded as poorly, moderately, or well differentiated on the basis of Evans' criteria. Approximately 10% of the tumours were well differentiated and 20% poorly differentiated; most of them were, however, classified as moderately differentiated (Table) . All well differentiated tumours were localised (Dukes' stages A or B), whereas 17 of the 22 poorly differentiated were disseminated (Table) .
IMMUNOFLUORESCENCE STAINING CHARACTERISTICS
When neoplastic epithelium contained detectable cell markers, they were generally distributed fairly evenly throughout the tumour. If only isolated positive epithelial elements were seen in an otherwise negative tumour, such areas were disregarded when fluorescence scores were assigned (Fig. 1) .
Tumours that were SC-positive usually exhibited diffuse intracellular staining but apical intensification was noted in glandular elements (Figs. 1 and 2). Epithplial staining for IgA was generally confined to the apical aspects of the cells (Fig. 2) . Accumulations within glandular lumina were sometimes positive for both SC and IgA (Fig. 2) .
Staining of CEA was principally confined to a rim lining the apical surfaces of the tumour cells (Figs. 1 and 2), but in most cases the fluorescence was intensified by intercellular extensions and often also by diffuse cytoplasmic staining (Fig. 3) ; CEApositive material was frequently seen in lumina of gland-forming elements (Figs. 1 and 2).
The content of goblet-like cells in well differentiated carcinomas was always negative for SC, IgA, and CEA. However, in a case of signet-ring cell carcinoma the neoplastic cells contained all three markers (Fig. 3 ).
In the transitional mucosa adjacent to the tumour, all three epithelial markers were distinctly localised in the columnar cells whereas the mucin content of goblet cells was unstained (Fig. 3 ). Some heterogeneity with regard to staining pattern was noted as reported previously ;6 each final fluorescence score was, therefore, in most cases an average based on two mucosal samples from the same specimen. When hyperplastic crypt elements were present, staining for CEA was generally intense whereas that for SC and epithelial IgA was faint (Fig 4) .
Four poorly differentiated carcinomas were negative for CEA-one of them being an adenoacanthoma of the caecum (Fig. 5) . However, in all these cases the transitional mucosa contained CEA (Fig.   5 ).
OVERALL EXPRESSION OF EPITHELIAL MARKERS
The transitional mucosa showed significantly more abundant CEA staining than histologically normal colon mucosa, and the scores given for the tumour epithelium were still higher (Fig. 6 ). SC and IgA produced the inverse result in relation to the three categories of epithelium (Fig. 6 ).
EXPRESSION OF EPITHELIAL MARKERS IN RELATION TO HISTOLOGICAL TUMOUR GRADE AND CLINICOPATHOLOGICAL STAGE
The well differentiated carcinomas were scored significantly lower for CEA than both the moderately and the poorly differentiated ones; it should be CEA and secretory IgA in large bowel carciniomas noted, however, that among the latter there were four cases completely negative for CEA (Fig. 7) . Conversely, both SC and IgA scores were significantly higher in well differentiated carcinomas than in the two other categories (Fig. 7) . No statistically significant differences were found between moderately and poorly differentiated carcinomas for any of the three marker proteins (Fig. 7) . Expression of CEA in neoplastic epithelium was apparently unrelated to stage, whereas SC (but less clearly IgA) decreased from localised (A and B) to disseminated (C and D) tumours (p < 0 02).
The transitional mucosa tended to express more CEA adjacent to poorly differentiated than adjacent to well differentiated tumours (Fig. 8) . Conversely, SC and IgA scores were significantly higher in this zone adjacent to well differentiated than adjacent to moderately or poorly differentiated carcinomas, but there was no distinct difference between the two latter varieties (Fig. 8) . Expression of SC and epithelial IgA in the transitional mucosa was inversely related to stage whereas a positive relation was indicated for CEA expression (Fig. 9 ).
PLASMA CEA CONCENTRATION IN RELATION TO HISTOLOGICAL TUMOUR GRADE AND CLINICOPATHOLOGICAL STAGE
Plasma CEA concentrations were not clearly correlated with histological tumour grade, and in the whole material only a weak positive correlation with stage appeared. Well differentiated carcinomas, which all belonged to stage A or B, tended to be associated with lower plasma CEA concentrations than both localised and disseminated (stages C or D) moderately differentiated carcinomas (Fig.  10) . Furthermore, among the latter the disseminated were associated with significantly higher plasma CEA concentrations than the localised ones, whereas no such difference was observed in the relatively small group of poorly differentiated carcinomas (Fig. 10) .
Discussion
The proportion (about 60%) of localised (stages A or B) adenocarcinomas of the large bowel was somewhat higher in the present material than in larger series of patients.' 1 ' Nevertheless, the distribution of different histological tumour grades was in agreement with that reported by Dukes and Bussey;' they found in a material of 2097 rectal carcinomas 20% poorly, 61% moderately, and 19% well differentiated tumours. Such classification of carcinomas is necessarily arbitrary with ill defined boundaries between the three histological grades. It seems important, therefore, to search for more 931 objective criteria for prediction of malignant tumour potential. To this end we evaluated the expression of different types of epithelial cell markers both in the tumour and in its adjacent transitional mucosa.
Previous studies had indicated ihat two components of the secretory immune system, SC and intraepithelial IgA, may disappear partly or completely from neoplastic epithelium.6 1518 Carcinoembryonic antigen, on the other hand, which normally abounds only in the fetal intestinal epithelium, may appear in increased amounts in cancerous and inflammatory lesions of the large bowel. 3 Pre-and postoperative measurements of plasma CEA concentrations may provide useful information in follow-ups of patients with large bowel carcinoma,2 but interpretation of data in clinicopathological terms is rendered difficult by numerous discrepant reports.20 24 34 We found that the plasma CEA concentration tended to be higher in patients with localised moderately differentiated tumours than in those with well differentiated ones. On the whole, however, our study supported neither the opinion that poorly differentiated tumours are associated with particularly high plasma CEA concentrations24 3 
